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Because of the recently expressed interest in the chemistry of nitrosamines for

their carc1nogen1c1 and chemotherapeut1c2 properties as well as their use in organic
synthes1s3—5, we thought 1t interesting to study some of their reactions with organo—~
metallic reagents. Phenyllithium and phenylmagnesium bromide react with dialkylnitros—

)4,5

amines to produce sym-hexashydrotetrazines (I and E_t!l—dlphenyl—ﬂ;methylhydrazxne

(11)6-8 respectively as the principal products in which the N-N bonds of the nitros-
amines remained unaffected. By contrast we have observed that phenylcopper reagents
react with nitrosamines to give products resulting from the cleavage of the N-N bonds.
In a representative reaction when 1,1 equivalents of phenylcopper9 (prepared from
equimolar amounts of phenylmagnesium bromide and copper(l) chloride in THF) reacted
with one equivaleat of dimethylnitrosamine (DMNA) at -20° for 3 hr, the following
products10 (% yrelds 1n brackets) were obtained subsequent to the usual work—up11 :
dimethyl amaine (51), biphenyl (13), diphenyl amine (29), diphenylhydroxyl amine (30),
phenol (20) and traces of la—phenylhydroxylamlne and N,N~dimethylaniline. In the above
reaction 1f diphenylnitrosamine (DPNA) was used i1n place of IMNA then the following
products were obtained : diphenyl amine (44), diphenylhydroxylamine (28), phenol (21) and
traces of triphenylamine and [3-pheny1hydroxylam1ne. In neither reaction was I or II

formed. The reactions of DMNA and DPNA with bromomagne sium d1phenylcupra.t.e11 {prepared
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from two equivalents of phenylmagnesium bromide and one equivalent of copper(I) chloride
in THF) follow a similar course to that observed with phenylcopper reagent.

We are still working on the mechanism of the reaction but we feel that the follow=
ing sequence (as examplified by phenylcopperlg) may explain the formation of various

products :
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The i1ntermediate IV has probably been formed by a direct nucleophilic attack by the
organocopper cluster on the nitroso nitrogen to form III followed by the

transfer of a phenyl group. Alternatively, an electron-transfer process similar to the

18,14

one proposed by House and Umen for the formation of an enolate i1on during the

reaction of cuprates w1tth)ﬁ -unsaturated carbonyl compounds may explain the formation

of the adduct IV, An intermediate like IV with Li or MgBr in place of Cu 1s believed to

4
be involved an the reaction of nitrosamines with either phenyllaithium »5

68
magnesium bromide . This type of intermediate (1.e., the one with lithium or bromo-

or phenyl-

magnesium in place of copper an IV} undergoes an elimination reaction teo give a dipolar

species e.g., V (for R = CH3 in 1V) which reacts further to give the observed products
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I or II, But IV does not seem to undergo the elimination reaction, at least not so fast
probably becanse copper 1s less electropositive than either lithium or magnesium. Thus
a second molecule of phenylcopper has an opportumity to react with 1V probably involving
a multi-centre transition state and cleave the N-N bond. Saince R2NH and Pth—OII were
the main products probably for both steric and electronic reasomns, pathway a 1s obvi-
ously of major importance. The biphenyl, formed in the reaction of DMNA with phenyl~
copper, has probably originated from the oxidative coupling of the latter. (The reduct~

MEAT A _ Y - r P U T k1 "o ,15 * 4 r.y - by .
DMNA 18 less negative than -1.0 ys sce  and therefore like nitro-

14,1

Y NP A, Py o
ion petential of

benzene 1t 1s expected to oxidime 6 the copper reagent), Biphenyl was not formed
in the analogous reaction of DPNA, The reason for this 1s unclear at the moment

al though the steric factor may be involved. All the diphenylamine from the reaction of

DMNA with phenylcopper and at least half of that formed in the analogous reaction with

between VI and a molecule of phenylcopper. A similar exchange reaction has been

proposed to explain the formation of diphenylamine and phemol in the reaction of

diphenylhydroxylamine and excess phervlmagnesium bromxdeﬁa’ 17.
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